Persistent phosphorylation parallels long-term desensitization of cerebellar purkinje cell AMPA-type glutamate receptors.
This study is aimed at testing the hypothesis that sustained phosphorylation underlies long-term desensitization of AMPA receptors, which is thought to be the mechanism of long-term synaptic depression in cerebellar Purkinje cells (PCs). We induced long-term desensitization of AMPA receptors in rat cerebellar slices by (1) a 4-min bath application of quisqualate (0.1 mM) or (2) a 15-min bath application of a protein kinase C (PKC) activator, phorbol-12,13-diacetate (0.5 microM) or -dibutyrate (0.6 microM), followed by a 4-min AMPA (0.1 mM) application. In slices so treated, labeling with an antibody (12P3) against a peptide corresponding to part of AMPA receptor subunit GluR2 including serine 696 and phosphorylated at this serine site revealed phosphorylation of the AMPA receptors in PC dendrites that was sustained for at least 1 hr. At an early phase, within 20 min after the chemical stimulation, the phosphorylation was resistant to an Ca2+ chelator (BAPTA-AM), a metabotropic glutamate receptor antagonist (MCPG), and a PKC inhibitor (calphostin C), whereas at a late phase, 30 min or more after the chemical stimulation, it was blocked by these reagents similarly to long-term desensitization of AMPA receptors. Taken together with data obtained previously using different protocols of chemical stimulation, the present results strongly support the above-mentioned hypothesis.